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(57)Abstract: 

PURPOSE: To eliminate the need for complicated 
function calculation and for provision a table storing 
in advance nonlinear functions by calculating a 
coefficient in nonlinear relation to a characteristic of 
the filter in a way of approximating to one polynomial 
or over. 

CONSTITUTION: An input signal of a filter DF1 is fed $tm >~ 
to one input terminal of an adder A, and an output 
signal of the adder A1 is fed to a multiplier input 
terminal of a multiplier M2 and a delay input terminal 
of a delay element Z-1 . The output signal from the 
delay element Z-1 is given to the multiplier Ml in 
which a coefficient 0 is multiplied with the signal and 
the product is fed back to another input terminal of 
the adder AL On the other hand, a signal fed to a 
multiplier input terminal of the multiplier M2 is 
multiplied with a coefficient a and the result of 
multiplication is outputted externally as an output 
signal of the digital filter. Thus, each coefficient of a 

discrete transfer function of the digital filter r especially a coefficient including a nonlinear 
function term is approximated by one polynomial or more not including an exponential 
function and a trigonometric function. 
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t»2 6] 



Ha (z) =• 



1-2' 



1 - (1-ffi) Z 



'(PS) 



[0 0443 &SmK#3£ (F3) fcJcS^SfrS 

(1), (2) t*t©7wJ>$!;V:?^#©fi|fi5£w-r 
^"ta ?^ig©— 0J~C&5,, PIS ( 1 ) ©f -/ %>^)W 4 

(+) sc#&&§fts. sn^Hx ©fltustenya, t©^ 

fete. mg^M 6 CCfet,»-Cffi^as&3igS§*X-C»IJS«H 

[0 045] Sffc, HH (2) Of*^i?jfJV7^ ^SK 
fet»r, fOAAflreH. M£HH 5 ©-#©A#8S*J 
iOtJUlWH* ©IS»Aa* <-) fc«»3ti*. §6 

e-^ijjflfsns. juspsh, ©Ja^*tt. cor* 

2? it < iVZ ©ffl#fl» k h r^guffi^ $ k k fe 
K, inttSH, ©-*©A*«fc=fcO*^fflgM 7 ©A* 
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83R*U MINIH S ©ffe^©A**K:#t^^-5 o ^ 
r. stssilH, ©sn^ssts. saff#H 4 ©^A^jfS 

(+) K«*&Stl*. 

[0 046) 19 ( 1 ) SSl^ES (2 ) icmtf-tVH 

ji/^^jt/^©siKifc(a, ^-rnfe^ (F3) k.jz*}^s 

T, 7^7l/*©^fS%yT/l>3f-f AKftlWj-SCi*tr 

[0047] D : 2XMFP 
&5C , fifi© 7 ^ Jl/ Z (Dm k OTmJlMtmt: 3>2>2 ;am 

©jajgifcf&^&^-rsit'fflM-cs.^. c©MK7jvrj:5 

tC. K (K>1) tt^-X bM*>2>W£%y f-fi£g| 
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[82 7] 



Ha f s) = 



5 2 +aqKs + a 2 



s z + a q s + a 2 
[0 04 9] fit, 55 (a) SSE^z^fe-TSCiEC 

l-2exp (-aTqK/2) 
+ e x p 



•(CI) 



H Cz) =■ 



★ [005 0] 
[&2 8] 

cos <aT (l-q z KV4) ^) 
(-aTqK) z" 2 



l-2exp (-aTe/2) cos (aT (l-qV4) ^ z" 1 
+ e xp (- aTq) z _s 
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[005 1]©*sh 40j5r [ 0 0 5 2 3 

ij v ha5»K«a?r*T^nyo©iiwR». aa©* r«2 a 3 

, s 2 +aqs + a z _ /aa\ 

[0053] IQtittC. * (C3) mzgSt^CiK [0054] 

J:«D. acS«»S. [»3 0] 



(9) mm^-e - 6 1 7 9 0 

15 16 
1-2bkp (-aTq/2) cos (aT (I-q z /4) 1/a ) z' 1 

. . +e x p (- aT q) z- 2 

H UJ ~ l-2o xd (-aTQK/2) cde (aT (l-q 2 KV4) iy2 ) z" 1 

+ e x p (-aTqK) z~ 2 
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[0055] -e-UT. ^hi*9Ft^fct5 

lT&*>*k 5£ (C2) £5£ (G4) i^btSi, 2 [0 05 6] 

^©MFPCCfcWSf^^JU©^^^ &:£;©«£:* [^3 1 ] 

l-2exp (-aTq H /2) cos (aT (l-q M V4) z _1 

- . +exp C-aTg«) z~ a 

M ~ l-2exp (-aTqn/2) cos (aT <l-q D 2 /4> ^) z - 1 

-re x p (- aTq D ) z~ 2 
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q = q« 
q =q D 
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l-2z" 1 + (aTq,+ a z T! q-oV/4) ) «-i 
+ (-aTq w -t-a z T ! q M V4) z- 2 

1-2 z -i + (aTq c +a 2 T a (l-qp a /p 3 z" 1 
+ z- 2 + (-aTq D +a 2 T 2 q D 2 /4) Z " 3 
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(cm b s - z g&£ffis b , c ©^s titciam$k®& 

[006 1 ] Ji^LfcHJiCT-Ctt, #£S^fcBi@lSS2 0 ~ 
E - 1 : H-?3ggi©li/£ 

**\ com-^saBoawsK-at^rttwr*. Him 

&ffU, ^K«HStifc««tW»f«CPU (tp* 

aBMGME) . 2»cpu 1 Kj;ot:^ff 

^A^a^-^fclEffiTSROM <y-F*>y 
^t'J) . 3tt^n^-5Affi©'7"i'xyr^5rWL'. 
Si©f- fltsBttT 5 RAM (^>^AT#"fe^ 

[0 062] 4 i*g@R©iifc j: -c rilStiSil-c* 

s. c©^4ti, &MK*nK>> nmmmzmb 
r*«tt**ru wmmto&tmmmcMfcb-k.^ 



etiSoflMK*, J«i(c»ja:r*fflW*-*i'KO 
N. tmtCttlfrt 5M^-5J-7KOFF. MIS 
Lfc«**T1illl+-:a-FKC. WitiigfcS-te-f 

[0 063] 6 »#aiS3e*ff 5 7fcg>©* ? 5^#> 6 

•T^&ai^oWfe (tr-'W-? 5 , ffy A^c 

h*?mmkf c, fcJ:E*B«£fr£#? h 
3f-7JMjggfc f d3S©RJ&8Sf?*>h*. C©7 -f * *£S 
itt. E3 1 2CC^TJ: HttJT**»* ! &©#» F* 

t*w^a:fi0* » i- * 7js-s$t f d v f 

[0 0 6 4] Jt*A,-<ZsZ-7 &&J-i*A, 
FTC^. F*7JBfflaRf c. f d{c^tE-r§«^ 
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«rt?*s. s ttusatite-caai: <i£o~f£i 5) 

efef^T-S. 9 tt, *<D&SHRtf& (A7) iC 

-a 1 1 ^ura-?^©^#t bmfcsns. 

[006 5] E - 2 : *?«&©ttre 
y«C, ±ffiL,fc«fi£(C«fcSSSSfeM©S&mco^r. HO 1 

C P U 1 K-C^fT StiS^l"- ^^©tc^riSII 

[0066] E-2-I : y-f >A--?>©»fP 
BDJ&EC, C©m^SKS®Ai=KAS*a5<t. CPU 
Kill 3tc^Tjf-f ^--P^OSIfT&M&U 
-fXC^f-s^SaU^ffrS. ^f57"SalK 20 

*n>tcpuiB. mmitum&n-iT:. ram 3 ft© 
#Mu^^^©-^tiy-fef h^, jsjsiaK©g« 

*»t»rcpui», siag4©s-ii^stxc©W!^ 

[0 06 7] X^y7"Sa3tC*5^r % CPUlBSfi 

TYESJ i^c?). yt©^^f 7'S a4'Njit?— 75", AS 30 

?7 , Sa4KfcWCPUia i f-©t£M <K 

0N*5lr)BKOF F) £Uy*£KEVEC. ^-3- 

zuvx* I Tic, ««©ttffitimtc#]£i,fcttfe&i<' 

[0 06 8]yttC, ^f^Sa BEtfc^TCPU 1 
tt, uy^$KEV©ftS*i*-af->-i'^> l-KONK 

CCC, uyxdfKE V©|*|g*i+-^->'f'<> hKO 

N-e&sfltetcEa, fogijfiNna* ry e s j ittD. 

U^*KEVeDF*B«U+-*7^>hKOFF 
-C* , mM&S&fi TNOJ £ St ?> . 

SETTS. *M7. Cti6ASBjWHFTr*i. 

•5^:7"S a SECMtf. 50 
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[0069] XT-j-^S a8K*3WCPU liiJW&n 

8®Kffi**lffiU 7O-i£^?s;^Sa9^ji&S 0 
^fyT'SaQtit C©fa5£iKJS*P6C P U 1 1^* 
;t^-"«.> h©^*E*f5S!f-rS n CCT\ ;i*;i/^'«> h 
J^ffiSnSi- W5SS*3bS TYESJ ifc»J, #©* 

ai>tB^-KB, CC-C©*IS!BS*tt TNOJ £Sr9. ft 

arrs^^^T-sa 1 3-^jttr. 

[0 070] ^fi.T'S a 1 OECfc^T. CP 

U 1 {;£*■?■ ? f S a 9 ECT^tH S ftfc^* Jl"{ ^> h & 
■7 j ;^/t7y-^ ©£if£ 5 *>Sd^©f i ISO* ff 5 . 
/\\* ji> ^ ^ > f. ^ 7 ^ ^ £ - # ©Sfre* 

KB, WgmS&fi TYESJ Ltj:*), ^f?^Sa 
llECji*. CPU IE*. RAM 3 1*1© EC? -f 

3ECjitr 0 — ^A-^A^y-* 
©tftfp-C&titS^tCEi, *IOTft*3SS TNOJ t&f), X 
f»7'SaI2{Cji*, CPUlti. RAM3ft©Ui^ 

ja*©S3ee*S*i^t?, ^7 i ?7'Sal3 ECjStf. 
[0 07 1]^K, W-;7Sa 1 3 ECfc^r, CPU 

Sa2EcH?i, SJBKiS^JBfStiSS-C^f-f^SaE-^ 
^T'-y^S a 1 3©— *©#BB*iStt>jlL.§S?fSnS. 
C©«fc5EC. ^f^>jL— ^>-CEJ, CPU ldsSS-f^ 

[0072]E-2-2: ^-^^^EJV-^^©*^ 
CPUIE*. ■e©7d-*«fijffiL/fc^?-y^'Sa6K:Ji 
tfi, HI 4EC^T^-^>^SJL"-?>*l^fL., ^ 
;i'-? 1 >^fj7's b l coju-^^r' 
es. ^csn-rsi^caiffi^asns. -r^fo^, 

^©Wffi^iascS n s . c ©? +• jvtc^fiHE^lfr 

aH^*&£j&PHIftSft«. 3^Ec, ^^JU 

fiffttEciwrsti}«*s7^ji/*ais9Ec^sfis. 

[0073] ST. Xf?^Sb IKJitft. CPU1 

0 ^ > * 6^ 1 5 ^ f > * Jl-S T-JK^I?-- 5F- L/ , 
^f>7"S fa 2ECjitr„ CCT, ^#?*>*Jt-iB, 

•7S b 2 ECfcU -TCPU 1 }i v ^fj^Sb lECfcUTT 
TYESJ ifefP. ^©J^f 1 ^ 7"S b4ECji«j— # Y 



6 17 9 0 



IS 



20 



&&&*ls*Jl>&1?-*£titj:^m&. r&*>fc* 310 

ffiHUbV TNOJ iitO. J^f y^Sb SKStf. 
[0 074] -^Sb3t11 CPU lfi*x>**fa 

[0 07 5] ^CC, ^^^^Sb4tCfcVTCPUI 10 
B, JdfiL/fc**-*:^ b 2fcfrtr>rttffiSftfcffi*^ 

SaffiCC J: f 1* >* A>©»»* l/S?J* £ c h tcgg- 
^Sb 5-N»tf B X^:/S b BfrC&^T 
CPU Hi. ut?x*CHfc»*S$ftfc#*K»^r 

FKC, tan-FTC, *£OT-*>tt4KON* 

iwii«c«^i*fca6mi*t*flE or, c p u i owbb 

[ao7e]^ec, ^r^s b BtctJiircpu i 
b, y^if¥Eotu» ri j -c*«3&»53*itTOif , r*. 

r l j ©»^tt:BttHi3WtotiS. ^ * -h^bsse 
/i/BCCcfcoTtffotiS- ECDfBffi rij r*ab5 

JI^KB, WPJISK^ TYESJ «S¥JR»^ 

f?^Sb7 tcjitp— :S\ 75^fe gh»#s r i j 

[0 077]*fC, CPU IK, *f '^S b 7tC*5t* 

FM[CH]©I5 rij K-fe* hU 3I*J*#* 

FKCfCJ:DX^-y>^L/c*><D*U^* 
FC [CH]CC-fe y h L, 3 ^r-'^^S b QCCtei,* 
X % BliftS* » h * 7*8R f d tt-a- FKC 
KJ:0^4r-i;>yi/ft:<>©*US>^*FD[CH]R:-fe 40 

[0078] E-2-3: *-*^*aU/-f ><D»ff 
CPU Hi. *<Z>»B#>WJfiLfc^y fc ^Sa7 (08 1 
3#JB) icStri* El B(CS"r*-*7*HI^-f > 

^ sr c 2 Kitty—*. n« , h ^ 



[0 0 7 9] CPU IB, J^^S c 2&Cfc^ 

77^FM[CH]t0W9 FU C(D+-^7j^;b 
-^fcfcTSttT* y-f>Jl— (HI 3#Jffi) K 

[0 080]E-2-4: 7 Jb*B#^*0SJt/-*> 
CPU IB, ^eS^AWJEUte^^s^S a 1 3 (Hf 
fr-Fl'&mfLs R^-?><D^f s^SdltCM 

r. ^^^FE<Dffi^ rij r^s^s^cD^M^fffo 

3 6fc, d©^5^FE3&J ri j + 
[0 08 1 ] ST. W^Sd ltefc^TCPUl 

b. y?tfFE(om& rijt?*ftfr5*, r*rfofc % 
ecdIB^ rij r»&«^ccn. «8M8*a* r ye S j 

^Sd2 Kilt?—*, 77i^FE CDffitf r 1 j -Cttt** 

^&CB, fUHtSAtf rNOj 

[0 0 8 2] CPU IB, Xf?^S dSCCty^i 

\s*JX&CH<Z>m& roj tC-fe!? F ?I»tt», 

^ ^ >*;V©7 ^ ;i/ 7^FM[CH] 
Q«3&s r 1 j T?ft*39sBs&»«WJI-r*. tl(D77^FM 
tDffl^ r 1 j -C&£»£{CB, flgrj^^ r YE S J i 

f^taxf^'s d i i tcittr 0 

[0 08 3] *7^:/Sd4Cetel>TCPUlB. 

* * f d ©M£ i>s>^ * f QomtomcffimL&m 
see, u^x^FC©<it^»nSbfefe©^. 

■Cr. W>«dBKtt»tCPUltt t US>X*F 
D CD© i U ^ ^ F C <Diii <£ CDH^s— JEH C JBCFtr& « 

B, fiMJg^s TYESJ ^OXf ^Sd6 

«cjlt*-#, C(D«3&J-S«CJKTrft:^»^K:SJ, * 

[0084] ^fs^SdBK^TCPUIB, W 



02) 

21 

Mtv ^f»^Sd7iCfcl>t, U3>*#CH©i!t{e*f 

[CH]©B4 ro j sc-fe* hu ^y^sdstcjt 
tp. 

[0 0 8 5 ] ^fjT'S d 8K*stvcCPU lit U-S^ 

7"S d 9 icjttfp 3 6tc. ^fs^S d 9(C*jl,s-CCP 
Ultt(l-a + a*/2 ) ©#£#£B:fS i UT-fe v h 
L. Xf-vZfS d 1 OfcjltP. 7.f»^Sd 1 OtCfct,* 10 
TCP U IB. $m.ctis£ Zy-tfrZmQ tc« 

CfticJcD. 7^WSP4iJ, U^$CHO 
filESfiS-r S + >* JWDSBSfll JHCttLTffiStatt <fc 

[0 086] SJtK. ^-f-w^S d 1 1 (Cfc^TCPU 1 

<L'i?^5rCH©fii41-f>rJi";^>hL , r. Xf-y? 
Sd 1 2iCjitr. ^T^t/Sd 1 2{Cfcl,>TCPUl 

a. l-^^ * c Hvm&m&si&Mm&s fc*rtt £*fc*C 

5 1 1* > * HM A X <EH!£SS £ fc £ $ ffjfj-r 20 

■Cfcj^Uf ?^Sd3-Sdl l©W&Sn?t« 
^■tctX. CCD#!IJJ!l*S»*f TYESJ ifetU CPU1B 

-r&fcfe, ^o~^i s^+^^^cD-r^-r 

ESttL-X^y^Sd 3~Sd 1 KDayEtfi&SftTUft 

^Jt^tcix. fums** tnoj tao. B«ffiLfc^;^ 
»:/Sd3(cBDW<&. coiffeur, Jtabfcttft 30 
o i 5 a r-©& * cd? 1* Jbjc# l. r k *) m 

[0087] c (Dmmmnc^m^ s - z 3hm»<z>£ 

5CPU l<Z>tf*tCj:oT7-f A<#ffiSta. /SiggtC 

v*ym%mt d^iyrJUf^Atcaeffcs* 40 

[008 8] 
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[0 1 3 c©^teJ:«JI^-SOfc«oilj«*wr7*i3 
[HZ] S = l-a-C4>5.^»#milI3&2 0 1 ©fgjjg 
[03] £%IMfctt£ (A5) K:J:IJjfi3flS7 s .f3*if 

;P5f©«sg&^T7'P ? ^0©— fflrabs,, 

[04] /3=l-a + a 1 /2 -pASffittflCtBlBllSZ 

o 2 ©fltessm-r^nyiS'ig©— wt?*s. 

[B5] 0= l-a + a l T'*5^88f $0312 0 3 
[0 6 ] £MR#3 <C5) fc J: 0 7ft<* ft* ^ £ 
[0 7 ] @MR«>mC ( Dl) ©SWc «fc n m £ 

*i. esHSi©»e3&j^ (D2) tctowstis-yv s?* 

^ ;v * ©If jjE^-r 7" ct » i» 0T £> £ „ 
[08] (E3) KiO^sns^^^^ 

[09] esw«#se (F3) e^o^sttSTM^* 

;i/7 ^ )\,%cM&&m-$y'VL » i7 0©— ^Sr-SS. 
[010] P ©M^JS^^^-^ 

te0-r*s. 

[0ii] m^SiiW-cibsa-Tass©^^^^ 
[012] 7 ^ jit*mttmK£«jm£fMra©K 
[013] m^n©^ -c ? xDrnftzmr? 

[014] EJ^StWc*5Wa^-^>MfflJl'-9 x >© 
[015] HS!a»«K:*j»«+-*7A!HHn^-^>C!) 

[016] uwmmte*>wz>7 1 frzmEUNsmfr- 

[^©SiW] 

a, h ame. m z- 1 
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